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(54) MEASURING METHOD OF SUBSTRATE CONSTANT 

(57)Abstract: 

PURPOSE: To increase the measuring accuracy of 
quantitative analysis of glutamic acid at low 
concentration solution, by using the merdola blue as 
electron carrier. 

CONSTITUTION: In the buffer solution tank 1, for 
example, NAD in 1|iM, enzyme for dehydrogen for 
glutamic acid in 0.1 W10 units/ml, and phosphoric acid 
buffer solution in pH7.4 of 0.05M including 10^iM merdola 
blue and 0.1 M potassium chloride, are put in. Further, the 
sample glutamic acid is injected from the intake 2 and 
the buffer solution and reagent are fed to the electrode 
3 with the pump 4. As the electrode 3, active electrode, 
and as platinum contrast electrode, silver- silver chloride 
are used. In this case, corresponding to the amount of 
glutamic acid, NAD becomes NADH. The NADH is 
changed into NAD by using the oxygen type merdola 
blue, and reduction type merdola blue changed 
corresponding to NADH is oxidized electrochemically by 
using the electrode 3, and the current of oxidation is 

measured by the current voltage converter 6 and the voltmeter 7 to estimate the glutamic acid. 
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(2) [ JP-A-S56-35050] 

(Translation from line 1 in page 4 to line 11 in page 6 of the 
specification) 

Hereinafter, one Example of the present invention is 
explained as an exemplary measurement of glutamic acid. 

Fig. 1 shows a schematic constitution of the apparatus 
for carrying out the present invention. In this Figure, the 
numeral "1" represents a buffer tank to which 0.05 M phosphate 
buffer, pH 7 . 4 containing 1 mM NAD, 0 . 1 to 10 (unit/ml) glutamate 
dehydrogenase, 10 fiM Meldola 1 s Blue and 0.1 M potassium chloride 
is fed. The numeral "2" represents an inlet of a sample 
containing a certain amount of glutamic acid, while the numeral 
"3" represents an electrode in which platinum is used as a 
working electrode while silver-silver chloride is used as a 
reference electrode. The numeral "4" represents a pump which 
introduces the buffer within the buffer tank 1 and glutamic acid, 
which is injected from the inlet 2, to the electrode 3 via a 
sample passage 5, and then introduces into a waste pooling 
vessel (not shown in the figure) . The numeral "6" represents 
a current-voltage transducer, and the numeral "7" represents 
a digital volt meter. 

Referring now to operation of the apparatus constituted 
as described above, when the buffer and the sample are 
introduced to the electrode 3 by the pump 4 at a flow rate of 
0 . 1 ml/min, amount of glutamic acid in the sample can be measured 
according to the following schematic illustration. 




Glutamic acid 

More specifically, in the step (1) , an enzymatic reaction 
is caused among glutamic acid, NAD and glutamate dehydrogenase. 
Depending on the amount of glutamic acid, NAD is converted into 



NADH. In the step (2), the NADH is converted into NAD using 
oxidized Meldola 1 s Blue, and in the step (3), reduced Meldola's 
Blue converted depending on the amount of NADH is oxidized 
electrochemically using the electrode. The oxidation current 
then is measured to determine the amount of glutamic acid. 

Relationship between the electrode current output (nA) 
then and glutamic acid concentration (mM) is shown in Fig. 2 
as a calibration curve A. In the Figure, calibration curve B 
shows the case in which 50 jiM Meldola's Blue was used as an 
electron carrier, while calibration curve C shows the case in 
which 0.1 mM PMS was used. From these calibration curves, it 
is comprehended that sufficiently greater alteration of the 
current value can be achieved with Meldola 1 s Blue than with PMS . 

In the Example described above, NAD and glutamate 
dehydrogenase were for single use, however, repetitive use is 
permitted when glutamate dehydrogenase is immobilized on NAD 
via a spacer, and the immobilized product is allowed to retain 
on the surface of an electrode with a dialysis membrane. 
Accordingly, costs for the measurement can be reduced. 

Moreover, NADP (nicotine • amide • adenine • dinucleotide 
• phosphate) may be used in stead of NAD. 
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